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ABSTRACT 



A method of message delivery used in a data conununica- 
tions system adapted for power conservation, the data com- 
munication system having an infrastructure (101), and a 
subscriber device (120), the method practiced at the sub- 
scriber device (120) and including the steps of: waking from 
a sleep mode at a prearranged time; responding to the 
infrastructure (101) when a first message is received at the 
prearranged time; and remaining awake for a predeteimined 
time period to receive from flie infrastracture (101) a data 
message. 

11 Claims, 3 Drawing Sheets 
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METHOD OF MESSAGE DELIVERY claims. However, the invention together with further advan- 

ADAPTED FOR A POWER CONSERVATION . tages thereof, may best be understood by reference to the 

SYSTEM accon^anying drawings wherein: 

FIG. 1 is a block diagram of a data communications 

This is a continuation of application Ser. No. 08/476,408, 5 system suitable for en^loying an embodiment in accordance 

filed Jun. 7, 1995 and now abandoned. with the instant invention. 

FIELD OF THE INVENTION ^ ^ ^ block diagram of a subscriber device adaptable 

for operation in the FIG. 1 system. 

The instant disclosure deals with power conservation TTrn i i-e o ^r«.» Ai^r^^^ « a a • 

x^^i. . J ^. I 1 . ^ fV. J \ ^ if\ J is a irame diagram showing a windows and oine 

techmqucs and more particularly but not bmited to methods segments e> ^ »uy^yui& 

of message delivery adapted for a power consenration ^ . - ^ , . 

systGTO, ™- ^ ^ ^ * preferred method of message 

delivery, practiced at a subscriber device, embodiment in 

BACKGROUND OF THE INVENTION accordance with the instant invention. 

The need for power conservation is known. AU else equal ™' ^ ^ ^ alternative method of message 

induding an upper bound on energy density for battery ^ehvery, practiced at a subscriber device, enibodiment in 

technology, there is a direct tradeoff between portable prod- accordance with the instant invention, 

uct package weight and the length of time the product may 6 is a flow chart of a further alternative method of 

be used without rediarging or replacing an associated bat- message delivery, practiced at the infrastructure, embodi- 

tery. Removing the equality qualifier, practitioDers continu- ^ ^^^^ ^ accordance with die instant invention, 

ally struggle with tradeoffs and conmromises between prod- 

uct utiHty, product processing speed, memory, or capability, DETAILED DESCRIFHON OF A PREFERRED 

product size, product weight, useful battery life, and battery EMBODIMENT 

technology with it's attendant limitations. Almost all agree Generally the present invention deals with methods of 

that compromise is the operative word, no really satisfactory message delivery in a data communications system, such as 

answer has yet been found, and additional power conserva- wireless packet data, adapted for power conservation. The 

tion approaches are needed. subscriber device, which is generally in a sleep mode, wiU 

Apartioilaily^propriate case in point is battery powered awake at a prearranged time and look fear a short first 
subscriber devices and more specifically their associated message from the infrastructure indicating that the infra- 
data modems. Wireless data communications systems, structure has pending unsolicited messages to deliver to the 
protocols, network or infrastructure equipment, and modems subscriber device. If the short first message, referred to 
together with their host terminals have evolved to provide hereinafter as aping message, does not arrive, the subscriber 
communications service to a growing user base on both device may go back to the sleep mode to conserve power, 
outbound and inbound channels. This data communications When the subscriber device does receive a ping message, 
service is highly dependent on the specific user and that it must respond to the infrastructure, preferably with an 
users needs but may be diaracterized as sporadic and highly acknowledgment message (ACK), and remain awake for a 
mteractivc with varying message lengths, content, and pro- predetermined interval, the awake time period, to receive the 
tocols. As a result of these characteristics equipment sup- undeUvered, unsoUdted messages from die infi^tructure. 
pUers necessarily have emphasized processing speed, ^ The ping message provides a mechanism to reduce message 
accuracy, and user int^action (rften at the expense of power latency, while still allowing the subscriber devices to remain 
consumption. More recentiy the data coimiumications mar- in a sleep mode for a large portion of the operating time The 
ke^lace has begun and is expected to continue to demand subscriber device, Le. the user, may schedule die prear- 
portable subsoribcr devices and thus data modems that are ranged times to receive ping messages, which hereinafter 
the functional equivalent of a p<^ble computer combined wiU be referred to as ping segments. This enables the user to 
with a portable two way radio. TTiis market requirement has advantageously select between operating features of power 
focused attention on product size and weight and thus conservation and message latency 
battery life and power conservation techniques. q^^^^ , communications system adapted for power 

Similarly, message latency, the amount of time it takes a conservation including an infrastructure and a subscriber 

subscriber device to receive a message, is a critical feature 50 device, the subscriber device may employ a method of 

of a commumcation system employing a power saving message deUvery that includes the steps of: waking from a 

protocol. Oftentimes there is a design tradeoff between sleep mode at a prearranged time for a first predetermined 

power savmg capability and message latency. If the power time period, i.c. ping segment; responding to the infrastruc- 

save protocol is such that the subscriber device is asleep for ture when a first message, the ping message, is received 

long penods of time, it takes a loog period of time before the 55 during the first predetermined time period; and remaining 

subscnber device, i.e. the user, receives unsolicited mes- awake for a second predetermined time period, or awake 

sages. Likewise, if unsoHdtcd messages arc desired in a time period, to receive from said infrastructure a second, or 

real-time environment, then the device can not go to sleep data, message. 

for longer periods of time to conserve power. Evermore, in a data communications system adapted 

Qearly an urgent need exists for inventive approaches to eo forpower conservation, me system having an infrastructure 

conscrvmg power and thus extending the battery life of a subscriber device, and a communications channel, the 

portable communications equipment while at the same time communications channd being temporally organized into a 

reducing unsolidted message latency. sequential pluraUty of frames, each of the pluraHty of frames 

BRIEF DESCRimON OF THE DRAWINGS temporaUy organized into a sequential pluraHty of windows, 

65 the subscriber device having its own root window in each of 

The features of the present invention that are believed to the plurality of frames, the infrastructure may employ a 

be novel are set forth with particularity in the appended method for message delivery conqaising the steps of: 
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receiving a ping segment schedule from the subscriber demodulator (203) when subscriber device (120) enters a 

device; sending a first message to the subscriber device at a powo: conservation state, or sleep mode, 

first time period according to the ping segment schedule; and The modem device (103), including component parts as 

delivering to the subscriber device within a isredetermined described above and as sho^n in FIG. 2, arc more fully 

second time period a second message when a third mess^e 5 described in and may be more fully appreciated by refcrcDce 

is received from the subscriber device. MotOTola Service Manual titled InfoTAC Technical 

The instant invention can be more fully described with Manual and designated 68P02939C95. The data transceiver 

reference to the figures in which FIG. 1 depicts a dau described in diis manual is well known. A digital signal 

communications system (100). The data coimnunications processor (MCM56001) is used for the data modulator/ 

system (100), such as a wireless packet data system, demodulator function. A Motorola HCll controller 

includes a message source (115), such as the public switched (M68HC 1 1 Al) provides the controller (205) function. The 

telephone network or a data network, shown coupled to an balance of the product includes generally a liquid crystal 

infrastructure (101). The infrastructure (101) includes a display used for various indicators, a 128K random access 

transceiver or base station coupled to an antenna (111) and jaemory is used for the buffer, a rechargeable battery pack is 

q)erating to receive and transmit radio signals over a power source, a self contained antenna is used, and 

communications channel (109). The radio signals are trans- rs-232C serial lines are provided to connect die host (105) 

mitted from or received by an antenna (113) that is coupled modem (103) Finally various power switching cir- 

to a modem (103). The modem (103) operates to convert ^ known in the art is provided to selectively 

radio signals into data messages and vice a versa in addition enable component power control or enter tiie power conser- 
to esublishing and maintaining the radio communications 20 vation state 

link with the infrastru^ (101) The data m^^ sages are communications channel (109) may be more clearly 

suppUedtoorreceivedfromahostdevice(l(^),rete^ understood by referring to HG. 3. The coimnunications 

here alternatively ^ the host, 1^?^^^ channel(109) istemporally organized into a series of frames 

at input/output (117). The combmaUon of the hos device ^ ^ ^ ^ ^ comprised of a pluniHty of 
(105), modem (103), and antemia (113) co^e the sub- ^5 ^^^^^^ (jj^). a subscriber devke (120) not employing a 

scriber device (120). Subs^^er devices (120) indude bu ^ J, ^^^amsm wiU be awake for all windows (312) 

are not limited to, portable computers, personal digitol P ^^^^ ^ 3 ^ 

assistants, and general-purpose ^i^^^- n'^^^'^ii^^^^ windows (312) in frame (305) being shaded and therefore 

prefaably, with wireless modem capability. \^^oM be unsolicited messages for subscriber device (120) 

noted that while HG. 1 depicts only one radio channel, one 30 ^ ^^^^^^ ^ ^^^^ ^ 

modem, and one infrastructure anten^^^^^^ ^^^^^ 3,^i„g, 

may include a plurahty of each. GeneraUy the data commu- ^^^^^^^ ^ of the subscriber device 

nications system (100) is intended to supply specific mes- » advcrselv imticted. 

sages to^from specific host devices in a largely transparent ^ adversely m^c^ 

iagca luru 1^ e> / r Referring now to frame (305) havmg a sequence of 

(to end users) rasmon. 35 ^ window (310), a frame diagram reflecting 

m modem may be more fully ^^^^^^.^^^.^^^^ embodiment of the present invention is shown, 

to FIG 2 m which ^/f ^^"f .^^^^ ^ l^lt window (330) is designaSd in each frame including 

elements from FIG. 1. The antenna (113) is coupled to a oaia .**-v V • *u „w„«ju«. n'9A\ wnnct 

franscriver (201). Hie tomsceivei (201) includes a receiver bami (3<»), wherein the sutecnbcr device (12^ """t 

iKuiitciya v*iF±;. lui. u ^ ^ / „.«„„ii„ become active to receive anv Undelivered mcssages £rom the 

and a trai^imtter and associated fi"™ S^cSre (101). In adition, connectivity iLagement, 

shown) all as well known and operates to convert radio iimo»uuv,uui, y^.'^.f ' ■' TrI./-cT3D\ 

•^ie ,7rt,* »r,fl^ nn) to a^ta wave frnn that is such as Aat performed in a Single-Frequency Re-Use (SFR) 

signals at the antenna (113) to 1^^^^''''^}°^ ^^^f data commnnkation system, also occurs in the root window 

coupled to a date modulator/demodulator M3)j altera^ ^ ^ ^^^^ ^ 

tivdy to convert a data w«^e f^^^PP^f^^ S S»5) has inactive windows such as window (340) 

m«talatar/dem«xldi.or (^^^^ signal for mms- 45 ^ ^^.^ is in a sleep mode to 
mission over the radio channel (lv9). 

The data modulator/demodulator (203) operates to con- P**^, , . . „f "„„„ rnnt" 

vert the analog data wave fonn, as provided by the date The frame (305) also contems a plurality of non-root 

SsSv^ (Ml) to a dig^fon? or bina^ symbol windows, such as window (320), eaA of which have a pmg 

«^«entetion.oraltemativdytoconvertdigiteldatetoaan 50 f^^^^ f.^^^^^, 

Sog wave form suiteble for further transmission by the time period wherein the subscnber device (120) nmst wake 

date transceiver (201). lUe digital form of the date produced up from a sleep mode and listen for a ping message from die 

5 d,7^^ m^^ii/demZator (203) is provided to the infrasttucm«s (101 indicating that undehmedmessag«fa^ 

c^nttoU«r(205) as a data message. Digitel date that is the subscriber device (120) are peoAng- The non-root wm- 

Lverted by tl^e date modulator/<Lnodulator (203) to an 55 dows (320) hamgpmg segments (350)aresA^^4e 

analog wave form is supplied from the controUer (205). subscriber device (120) during device registratoon wito Ae 

Vcontrolle.(205);^ovidesva^^^^^^^ ^^^^[^^ ^^Z'^^^^^^^^^ 

for the other elements of the modem (103) and manages me o^-w*-"*"^ „.,k.^^w»,. ,1™-* /i-ja^ 

input/oHtout(117).Switch(209)operatesto^plyorrcmove In aprefetred embodiment of the instant mvention. such 

power source (207) from date transceiver (201) and date 65 as a wirdess packet date communKation network, fte nnm- 

modulator/demoduUtor (203). The controUer (205) turns off ber of windows (310) in a frame (305) and&e wndow Jize 

power to data transceiver (201) and dato modulator/ may be different on eadi channel (109). The mfrastmcture 
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(101) broadcasts these parameters to all subscriber devices instant invention, the subscriber device may r^ive data 

(120) at least once per window frame. The subscriber device messages from the infrastructure (101). In addition, connec- 

(120) is required to remain awake untO all of the window tion management functions must be performed during the 

configuration parameters of the channel (109) have been root window (330) in the preferred embodiment, 

established. 5 specifically, a Single Frequency Re-Use (SFR) data com- 

Preferably, a frame (305) has thirty-two windows (310) munications system. Following the active root window 

and window sizes ranging from 0.5 seconds to 10 seconds. (330), the subscriber device (120) returns to step (415) and 

These parameters would result in a range of window frame goes to sleep. 

periods from 16 seconds to 320 seconds. In a preferred During the battery saving sleep period, step (417), when 

embodiment of the present invention, the ping segment lo it is not time for a root window, at step (418). but is time for 

(350) will be positioned approximately in the center of the a ping segment as determined at step (419), the subscriber 

non-root window (320) and have a duration of 1 to 3 device (120) is required to wake up at a prearranged time for 

seconds. a predetermined first time period, i.c. the ping segment 

The frame (305) for each subscriber device (120) will, (350), at step (420). The ping segment (350), was previously 

statistically, have a different pattern of non-root windows scheduled as spedfied in step (405). At step (425), when a 

(320), inactive windows (340), and its own root window ping message is received during the ping segment (350), the 

(330) assigned according' to an algorithm suitable to control subscriber device (120) responds to the infrastructure (101). 

access contention, such as a hashing algorithm in a preferred In a preferred embodiment of the present invention, the 

embodiment The root window (330) for some subscriber response to the infrastructure (101) is an acknowledgment 

devices (120) are non-root windows (320) for other sub- ^0 message (ACK). 

scriber devices (120) and inactive windows (340) for still The subscriber device (120) must remain awake for a 
other subscriber devices (120). predetermined second time period, hereinafter referred to as 
With the above as a setting, a detailed description of a an awake time period, to receive a second message. In a 
preferred method embodiment of the instant invention will preferred embodiment, the second message is a data mes- 
be provided with reference to FIG. 4. Hie instant invention ^ sage and the awake time period ranges from 1 to 3 1 seconds, 
conten^ates a data coimnunications system (100) having an but is typically 8 seconds. When the message is received at 
infrastructure (101) and a subscriber device (120) remotely step (445), the subscriber device waits again for the awake 
located. The subscriber device (120) is registered with the time poiod for another data message. When no more data 
infrastructure with each adapted to exdiange data commu- messages arc received (445), the subscriber device (120) 
nications. Being registered refers to a condition whereby the ^ may return to sleep mode at step (415). 
infrastructure (101) and the subscriber device (120) arc Returning to step (425), when no ping message is received 
cognizant of the fact that each other exists and that a from the infrastructure (101) within the predetennined first 
potential wireless communications link between the two time period, i.e. the ping segment, at step (430), the sub- 
may be established if either desires to deliver a message to scriber device (120) may return to the sleep mode (415) to 
the other. Registration may include such well known func- conserve power. 

tions as diannel acquisition, channel quality measurement, Finally, returning to step (418), when it is not time for a 

and synchromzation, among others. root window (330), nor time for a ping segment, step (419), 

The subscriber device (120) eit^loys a method of mes- then the subscriber device (120) continues the battery saving 

sage delivery, starting at step (401), that includes at step ^ sleep period at step (417). 

(405) scheduling a ping segment In a prrfcrred embodiment According to an aUemative preferred embodiment of the 

of ttie mstant invention, pmg segment scheduling (405) present invention, with reference now to FIG. 5, a method of 

generally h^pens dunng the device registration period, niessagc deUvcry practiced by the subscriber device (120) is 

once a channel has been acqmrcd. Ping segment scheduling shown. The subscriber device has acquired a channel, per- 

(4«5) IS not per se hmited to the device registration period formed registration functions, and has entered a sleep mode, 

and can occur, for exan^le, at die beginning of a frame. which steps are not shown, but as is known by practitioners 

In a preferred embodiment of the present invention, ping in the art At step (510) the subscriber device (120) awakes 

segments are scheduled by the subscriber device by passing from the sleep mode at a prearranged time. At step (515) a 

a pattern key to tiieinfrastrucmre (101) indicating for which ping message is checked for. If the ping message is not 

of the non-root windows (320) of each frame (305) the 50 received from flie infrastnicturc (101) during tiie first pr&- 

subscriber device will awake from the sleep mode in order determined time period, checked at step (520); then tiie 

to dieck for unsoHdted messages. The infrastructure (101) subscriber device (120) may return to sleep mode at step 

may use the ping segments (350) contained in these win- (540) until the next prearranged time according to step 

dows (310) in tiie frame (305) for ping message delivery! (510). 

When the subscriber device (120) has completed device 55 When a ping message is received during the first prede- 

registration, which in a preferred embodiment of the instant termined time period, at step 515, the subscriber device 

invention includes scheduling a ping segment at step (405), (120) responds to tiie infrastrucnire (101), step (525). In a 

the subscriber device (120) enters a sleep mode at step (415). preferred embodiment of the instant invention, the response 

The subscriber device (120) will remain in this state for the to die infrastructure (101) will take the form of an acknowl- 

purposeof battery savings, step (417), until it is time fca: the 60 edgment message (ACK), signifying tiiat the ping was 

subscriber device's root window, at step (418). received. 

When it is time for the subscriber device's root window The subscriber device (120) remains awake for a second 

(330), tiie subscriber device wakes-up, at step (416). The predetermined time period, hereinafter referred to as an 

subscriber device (120) becomes active during tiie root awake time period, to receive a second message, preferably 
window (330) at step (410). During tiie root window (330), 63 a data message at step (530). In a preferred embodiment of 

the infrastructure (101) communicates to the subscriber the instant invention, tiie second message is a data message, 

device (120). For example, in a preferred embodiment of the When die message is received at step 535, tiie subscriber 
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devicewaitsagainfortheawaketimeperiodforaDotherdata ^^ponding to said infra^cture w^^^^ 

message. When no more data messages are received at step is received durmg said first predetenmned tmie penod. 

(535) within the awake time period, the subscriber device and . ^ . ^ -a 

(120) may return to sleep mode at step (540) until the next remaining awake for a second predetaimned tunc penod 

prcaianged time according to step (510). 5 in said non-root window foUowing said ping segment 

Now refeiiing to HG. 6, a method of message deUvery as to receive from said infrastracturc a data message; 

employed by the injfrastructure (101) in accordance with an when said window is a root window: 

altoative embodiment will be described Starting at step waking from a sleep mode at a commencement of said 

(601), a ping segment (330) schedule is received by the root window; and 

infrastructure (101) from the subscriber device (120) at step receiving from said infrastructure any undeUvered mes- 

(610). The infrastructure (101) waits until a data message sages during said root window at least prior to said ping 

needs to be delivered to the subscriber device (120), at step segment 

(612).Whenanunsoliciteddatemcssagearrivesfordelivery 2. The method of message delivery of claim 1 further 

to the subscriber device (120), aping message is sent during comprising the step of performing connectivity management 

the ping segment (330) at step (615), as previously sched- in the root window. 

ule^ 3. The method of claim 1 further comprising, following 

A second message, preferably a data message, is deUvered said step of waking from a sleep mode at said prearranged 

to the subscriber device (120) within a predetenmned time time, a step of returning to said sloep mode after sadd ping 

period at step (625), i.e. the awake time period, when a third segment has expired and said subscriber unit has not 

message preferably an acknowledgment message, is received a ping message containing an identification which 
received from the subscriber device (120) at step (620). 20 xnatches a predetermined identification of said subscnber 

When there are still more data messages to deliver to the unit. ^ ^ ^ 

subscriber device (120) at step (630), then step (625) is 4. In a radio data communications system adapted for 

nerformed again untU all undelivered messages have been power conservation, said system having an infrastructure, a 

d^vered to subscriber device (120). When th^e are no subscriber device, and a communications channel, said 
more data messages to deUver (630), the infrastructure (101) 25 communications channel temporaUy OTgamzed into a 

returns to step (615) to send out the next ping message at the sequential plurality of root and non-root windows, a method 

next scheduled ping segment (330). of message deUvery practiced at said subscnber device, said 

Returning to step (620), when no acknowledgment mes- method comprising the steps of : 

sage is received from the subscriber device (120), the performing a registration procedure, with said 

infrastructure (101) returns to step (615) to send out the next 30 infrastructure, including scheduling pmg segment posi- 

ping message at the next scheduled ping segment (330). tioned in a center of a window, to deliver a ping 

It will be appreciated by those of ordinary skiU in the art message during said ping segment; 

that the disclosure provides various methods for reducing becoming active during a root window for its entirety; 

the latency of message delivery without unduly compromis- receiving any undelivered messages during said root 

ing power conservation in portable wireless communicating 35 window; 

devices. Theseinventivemethodsmaybereadilyandadvan- entering a sleep mode during a non-root window; 

tageously employed in a wireless packet data system or ^ ^^^^ ^ 

other communications system to reduce message latency and nreairanee time- 

still provide power conservation. Hence the present P S ^ individually addressed to 

invention in furtherance of ^^^f/ ^^"^"^^^ ^^^^bseriber u^t from said infrastru^e when in 

wireless data commumcations, readily facilitates portable • a 

data modems by providing an exemplary method of message sad non-root window; 

deUvery that caV yield a shorter message latency whUe if said ping message does not amve,returnmg to the sleep 

providing a useful battery life from a portable battery size. mode; , , ^ 

It will be apparent to those skilled in the art that the 45 ^ P^^S message does amve, sending an acknowledg- 

disclosed invention may be modified in numerous ways and ment to said infrastructure; and 

may assume many embodiments other than the preferred remaining awake in the non-root wmdow for a second 

form specificaUy set out and described above. Accordingly, time period to receive from said infrastructure a second 

it is intended by the appended claims to cover all modifi- message. , , ^ 

cations of the invention which fall within the tme spirit and 50 5. The method of message deUvery accordmg to daim 4, 

scope of the invention. further comprising the step of performing connectivity man- 

What is claimed is: agement in the root window. 

1 In a radio data communications system adapted for 6. In a radio data communications system adapted for 
power conservation, said system having an infrastructure power conservation, said system having an infrastructure, a 
and a subscriber device and a communications channel 55 subscriber device, and a conmmmcations channel, said 
segmented into windows including root windows and non- communications channel temporaUy organized into a 
root windows, a method of message deUvoy practiced at sequential pluraUty of frames, each of said sequential plu- 
saidsubscribea: device, said method comprising the steps of: raUty of frames temporaUy organized mto a sequential 
scheduKng a ping segment at a prearranged time in each pluraUty of windows, smd subscriber device having a root 
window whereinlSd ping segment has a duration 60 window in each of said sequential pluraUty of fran^, a 
equal to a first predetermined time period substantiaUy method for message deUveiy practiced at said subscnber 
shorter than a window and is centered in its respective device, said method conqinsmg the steps of : 
window; scheduUng a ping segment substantiaUy at a center of a 
when said window is a non-root window: non-root window; 
waking from a sleep mode at said prearranged time in said 65 becoming active during said root window in its entire^ 
non-root window for said first predetermined time andreceiving any undeUvered messages from the infra- 
period to receive a ping message; structure during said root window; 
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entering a sleep mode and remaining asleep during a first 

portion of a non-root window; 
waking up during said ping segment of said non-root 

window; 

responding to said infrastructure when a first message is ^ 
received during said ping segment else returning to 
said sleep mode; and 

remaining awake for a predetermined time period fol- 
lowing said step of responding, to receive from said 
infrastructure a second message. 

7. The method for message delivciy of claim 6 further 
comprising the step of performing connectivity management 
in the root window. 

8. In a radio data communicatioDS system adapted far 
power conservation, said system having an infrastructure, a 
subscriber device, and a communications channel, said 
communications channel temporally organized into frames, 
each fi^e comprising a root window and a sequential 
plurality of non-root windows each non-root window having 
a ping segment substantially shorter in duration than the 
non-root window and substantially centered in the non-root 
window, a method of message delivery practiced at said 
infrastructure, said method comprising the steps of: 

delivering any undelivered messages to a subscriber 25 
device at least prior to a ping segment if said subscriber 
device is in a root window; 

sending a first message to said subscriber device during 
said ping segment if said subscriber device is in a 
non-root window; and 30 

delivering any undelivered messages to said subscriber 
device, if said subscriber device is in a non-root 
window, during any remaining time of said non-root 
window following the ping segment only when an 
acknowledgment message is received from said sub- 
scriber device within a predetermined time period 
following said first message. 
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9. The method of message delivery of claim 8 further 
conq)rising the step of performing connectivity management 
in the root window. 

10. In a radio data communications system adapted for 
power conservation, said system having an infrastructure, a 
subscriber device, and a communications channel, said 
communications channel temporally organized into a 
sequential plurality of frames, each of said sequential plu- 
rality of frames temporally organized into a sequential 
plurality of windows, said subscriber device having a root 
window and a plurality of non-root windows in each of said 
, sequential plurality of frames, a method for message deliv- 
ery practiced at said infrastructure, said method comprising 
the stq}s of: 

receiving a ping segment schedule from said subscriber 
device; 

positioning a ping segment substantially in a center of a 
window; 

delivering messages to said subscriber device active in 
said root window during a first time period; 

delivering individual ping messages to said subscriber 
device active in a non-root window, if any, during a 
second time period; 

delivering messages to said subscriber device active in 
said non-root window within a third time period after 
acknowledgment messages are received from said sub- 
scriber device active in said non-root window; and 

delivering messages to said subscriber device active in 
said root window after the step of delivering messages 
to said subscriber device active in said non-root win- 
dow but before the end of the root window. 

11. The method for message delivery of claim 10 further 
comprising the step of performing connectivity management 
in the root window. 

* * * * 
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